Fluidized bed reactors are generally used in the food, chemical and petrochemical industries because of their effectiveness in mixing causing an increase in the contact area between the phases involved resulting in an increase of the mass and heat transfer rate. To help in the development of new valuable researches in the mentioned topic, it is essential to assess its tendency of research. In this work it was completed an analysis of the research development of Fluidized bed reactors from 2007 to 2017, using the software HistCiteTM. This study evaluated a total of 1279 publications related to Fluidized bed reactors which were used to follow the trends of publications outputs, countries, main language, institutions, author, main journal, and keywords. The Republic of China, the USA, and Spain were the top 3 most productive countries with 279, 107, and 101 publications respectively. The most productive institution was the University of Twente in Netherlands followed by Univ. Zaragoza in Spain and University of Tehran in Iran. The journals with the highest number of publications were Industrial and Engineering Chemistry Research, Chemical Engineering Journal, and Energy and Fuels.
Introduction
In fluidized bed reactors solid particles are held in suspension by an upward stream of fluid (liquid or gas) to increase the surface of contact between the phases. They are used in a large number of industrial applications that involve the food, chemical, petrochemical, metallurgical, and environmental sectors. The chemical processes include the production of Polypropylene [1] , and hydrogen [2] . The metallurgical processes include the recovery of Nickel [3] , and extraction of iron [4] . The environmental sector includes the treatment of pharmaceutical effluent [5] , and in the pyrolysis of waste plastic and biomass [6] . Fluidized bed reactors have a many advantages compared with fixed bed reactors mainly in catalytic reactions [7] . However, considering that inside these reactors the mixture is heterogeneous, the fluid mechanic and mass transfer phenomena is highly complex. For this reason, it is necessary to continue making research in this topic. It is necessary to see the direction that is taking the research fluidized bed reactors to give the maximum research contribution possible. It is made by scrutinizing a great quantity of information with the tool called bibliometric that helps to observe the scientific production and research trends of different fields. With this method all the information is organized, measured, evaluated and compared with the help of additional computational tools. This paper was planned to study the trend of research of fluidized bed reactors by screening this topic of research worldwide from scientific documents published from 2007 to 2017. It was done using a bibliometric analysis with the help of the software named HistCiteTM. The purpose was to assess and compare the participation of recognized scientific journals and institutions, countries around the world and researchers, in relation to their interest in fluidized bed reactors finding the direction of research in this subject.
Methodology
The documents used in this study was provided by the online based scientific citation indexing database Web of Science. HistCiteTM, which is a tool that joins all the bibliographic information (titles, authors, dates, author addresses, references, etc.) to perform bibliometric analysis and visualization tasks, was the software used to obtain the data. It was found a total of 1279 documents about research in fluidized bed reactors. The criteria of evaluation used for the identified publications in the database were the following: year of publication, main journals, most productive countries, most productive institutions, most productive authors, and author keywords. It was implemented a program of data analysis to customize the results according to the conditions of the user. To have a better understanding of the results, they were grouped into tables and graphs of different types.
Results and Analysis

Publication outputs
The bibliometric analysis was made considering the range of time from 2007 to 2017 where a total of 1279 documents on fluidized bed reactors were identified. The type of document most frequently used was the article type with a total of 1132 publications (80.51%), followed by proceedings papers with 99 publications (7.74%), reviews with 16 publications (1.25%), meetings abstract with 15 publications (1.17%), corrections with 11 publications (0.86%), editorial material with 2 publications (0.16%), and letter with 1 publication (0.08%). The predominant language was English with 1245 publications out of 1279, representing the 97.34%, followed by Polish (18), Portuguese (8), Spanish (4), and Czech, German, Japanese, and Russian with 1. Figure 1 shows a high increase in the number of publications from 2007 to 2017 presenting a linear behavior with a slope of 6.18 publications per year, which is a high number, evidencing the high importance of the fluidized bed reactors in the scientific community during that period. This topic had an increment in research publication of 100% from 2007 to 2017. Table 1 shows a summary of the results of 10 main scientific journals, where NP refers to the number of publications, TLCS is the total local citation score, TGCS is the total global citation score. Industrial and engineering chemistry research was the first in the top with 90 publications corresponding to the 7.0% of the total number of publications. It is followed by Chemical engineering journal with 72 publications (5.6%), and Energy and fuels with 68 publications (5.3%). The main area of study on fluidized bed reactors is the pyrolysis of different types of waste which is extremely important for the environmental care. Eight of the top ten journals with the highest production have the highest TLCS values indicating the high quality of their articles. When evaluating with the quality parameter TLCS/NP, the best journal is Chemical engineering science. Figure 2b shows the countries that have the highest number of publications from 2007 to 2017, where the Republic of China registered 279 representing the 21.8% of the total NP. It is followed by the USA with 107 publications (8.37%), Spain with 101 (7.90%), and Iran with 88 (6.88%). It can be seen that the Republic of China produced more than two times the second country with more paper production evidencing its advance in knowledge and technology. The countries shown in figure 2 refers to developed and developing countries. Their technology and capacity of research help them to make lots of studies on different topics especially this one. Countries of figure 2b have many kinds of industries in the food, chemical, petrochemical, metallurgical, and environmental sectors. As can be seen, 6 of the countries that are shown in figure 2b appear as well in figure 2a.
It indicates not only their high productivity but also their high quality of research. On the other hand, figure 3 shows that the country with the highest ratio TLCS/NP (8.0) is Bangladesh, followed by Ethiopia (8.0), and Nigeria (6.0). However, seven of the top ten countries shown in figure 2b appear as well in the list of the top twenty countries with the highest TLCS/NP evidencing their high-quality papers. The The analysis of author keywords gives details about article subjects and about the tendency areas of particular research interest. Table 3 shows the top keywords appearing in articles from 2007 to 2017 with a total of 2175 keywords where the most important are bed, fluidized, reactor, and pyrolysis. As can be seen, the main focus is on the environmental care.
Most productive authors
The authors with the highest number of publications were Edson Luiz Silva from the department of chemical engineering in the Federal University of São Carlos with 28 publications followed by Martin Van Sint Annaland from University of Twente, The Netherlands with 22 publicatons, see figure 4a. 
Conclusions
It was made a bibliometric analysis of the publications outputs, international productivity, major journals, most productive authors and keyword using the software HistCiteTM, to follow the worldwide tendency in the research productivity associated to 
